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Supplementary Methods

RNA preparation, qRT PCR and global gene expression analysis
RNA isolation was performed using the RNeasy Micro kit (Qiagen). For qRT-PCR analyses
ABsolute SybrGreen Mix (ThermoFisher) and gene-specific primers were used. The samples were run on a RG-3000 (Corbett). Expression level of individual genes was referred to ß-actin and RPL27 expression. Primers used are listed in Table S5 . For microarray analysis RNAs were isolated using RNeasy Mini Kit und DNase I digestion (Qiagen). RNA quality was analyzed using the Agilent RNA 6000 Pico Total RNA Kit with a 2100 Bioanalyzer (Agilent Technologies Genomics). Briefly, sample preparation was performed according to the Expression Analysis Technical Manual (Affymetrix), and all arrays were generated in the microarray faculty of the RWTH Aachen. GeneChip One- 
Chromatin immunprecipitation (ChIP)
ChIP was done with adjustments to a protocol described by 1 . Chromatin was sheared with a Covaris M220 focused-ultrasonicator (15 min, 10% duty factor). The DNA fragment size and quantification was analyzed using the Agilent High Sensitivity DNA kit with a 2100
Bioanalyzer (Agilent Technologies Genomics). 10% of the chromatin was used as input ChIP-specific primers. Analyses were referred to non-precipitated input DNA. Values were normalized for H3 ChIP-DNA levels. The primers used were specific for the promoter regions (Table S6 ).
ChIPseq analysis
DNA from ChIP (10-30 ng) was used for library preparation (Illumina). Adapter ligated and amplified fragments were sequenced on an Illumina HiSeq 2000 sequencing system using 50 bp single end reads. Sequence tags were mapped to the human reference sequence version GRCh37/hg19 using BWA 2 . Reads were filtered for unique mapping and mapping quality. Duplicate reads were removed. Supplemental Table S4 summarizes the ChIP-seq data (uniquely mapped, deduplicated reads). Sequence tags from biological replicates were analyzed for correlation/reproducibility using ENCODE criteria 3 . Peaks were called separately in replicate samples, peak areas of replicates were then merged, and sequence tags in merged peak regions were finally correlated between replicates. The distribution of log-transformed ChIP-seq tags in replicates was plotted as a color-coded tag count density map. Tags from replicates were combined and normalized to 10 7 tags per sample. The fraction of reads falling within peak regions (fraction of reads in peaks, FRiP) was used as a measure for global ChIP enrichment. For global similarity analyses, tags were counted into 500 bp genomic bins and unsupervised hierarchical clustering was applied using
Ward's minimum variance method. As H3K4me3 and H3K27me3 were expected to cover larger sized regions of the genome, SICER version 1.1 4 was used for peak detection with a fragment size estimate of 150 bp, a window size of 200 bp and a gap size of 400 bp for H3K4me3 and 600 bp for H3K27me3. FDR cut-off for statistical enrichment was set to 1 × 10 -2 . Genomic locations of peaks were defined relative to RefSeq transcription start sites (TSSs) and annotated using HOMER 5 . Promoters were defined from -1kb to +100bp.
Promoters were considered to be bivalent if they had significant enrichment for both H3K4me3 and H3K27me3 within the narrow promoter window. The enrichment of Gene Ontology terms was calculated using DAVID tools 6 and sorted by term enrichment pvalue. Histograms of tag densities were calculated with position-corrected, normalized tag counts using the ngs.plot software 7 . We used MeV 8 to generate heatmaps, and areaproportional Venn diagrams were created (VennDiagram package in R, http://cran.r-project.org/web/packages/VennDiagram). UCSC browser tracks were created with a resolution of 1 bp window and normalized to 10 7 reads using HOMER. For relating changes of chromatin modifications and mRNA expression data, app. 26,000 transcripts with unique genomic representation and processable mRNA expression data read out on the Affymetrix arrays were chosen and respective promoter regions were retrieved using the BiomaRt package 9 . Genomic intervals 1,000 bp upstream and 500 bp downstream the transcriptional start sites of those transcripts were defined and sequence tags from normalized ChiP-seq data were counted into the intervals. Log2-fold changes were calculated for ChiP-seq reads and for Affymetrix based expression data. Heatmaps were created using the Multiple Experiment Viewer (MeV, http://www.tm4.org).
Colony-forming unit (CFU) assays
For analysis of clonogenicity 35-mm Petri dishes containing serum-free medium (MethoCult SF H4236) were used. 400 cells originating from day 7 STF-supplemented CD34+ expansion cultures +/-EZH treatment were seeded into methylcellulose supplemented with growth factors listed in Table S7 (three triplicates per condition), and incubated in a humidified atmosphere at 37°C and 5% CO 2 for 14 days. In addition, 400
STFIA-expanded CD34+ cells were seeded into methylcellulose cultures. 400 freshly isolated CD34+ cells were seeded and scored as controls. After 14 days of incubation, numbers of granuloid/myeloid colonies (colony-forming unit granulocyte-macrophage (CFU-GM)), multilineage colonies (colony-forming unit granulocyte-erythrocytemacrophage-megakaryocyte (CFU-GEMM)) and erythroid colonies (burst forming uniterythrocyte (BFU-E)) were scored using an inverted light microscope. 
